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The invention routes to ;;?JA sequences of staphylococci, w.'uch cocie for peptides/ proteins, which stand with the 
incorporation of D -alanine in Teichonsauren in context Further the invention concerns active ingredients, which *• ^ 
can affect the alanine installation in Teichonsauren, and which are suita ble for the treat ment bact erial infect ion 

Nosokomiaiinfektionen represent a serious probiern in the hospital everyday iTe. He»e their transmission 
simultaneous concerns with the treatment and care mace infections, wmth become freauent caused by banal 
exciters. By infections with this so-called. Hospital germs become numerous deaths caused. These are b3sed to a 
large extent on the multiple antithetic resistances of these seeds. The clinical manifestations of 
Nosokomiallnfektionen are very various. Beside funguses, Saimoneilen, enteropathogenen Kolibakterien and 
ciostiidiun-.-s Graropositlve bacteria, as for example, play staphylococci or Streptokokken here a large role. A third 
to the half of all Sepsisfalle caused became by Gram positive bacteria. From the already mentioned staphylococci 
staphylococcus has aureaus the largest pathogenic and thus medical importance. Staphylococci of aureus strains 
occur with anime's and humans 3nd ere for example the exciters of abszedierenden inflammations as well as of 
heart inflammations and the already mentioned sepses. 

Although Gram positive bacteria known-measured no endotoxins, form like for the example LPS, they are 
nevertheless in the layer to cause a septic shock. Due to the often present multiple Antlobtotikaresistenzen of 
these seeds an effective treatment of such infections is not frequent possible. 

Llpoteicbonsauren and Zellwandteichonsauren, in the following as Teichonsauren designated, are beside the 
Peptidoglykan major constituents of the cell wall of Gram positive bacteria with low office content (staphylococci, 
Streptokokken, Baziitetn, etc.). The Teichonsauren can constitute 40-60% of the cell wall of Gram positive 
bacteria. It concerns here chain molecules with polymere Phosphodiester structure. The Phosphodiester groups 
are linked with one another by glycerol or Ribit. At an end of the poiyrnere molecule is a Oligosaecharid 
connecting unit, which carries a Diacyigiycerin remainder in the case of the Lipoteichonsauren again, The 
Teichonsauren is substituted with O-atanine and various sugars. Lipoteichonsauren are anchored over its 
Giycolipid structure (oligosaccharide +• Diacyigiycerin) in the cell membrane of the bacteria. The 
ZeHwandtek honsauren is covaSent linked with the PeptidogJykan. The clarity of the structure of the Teichonsauren 
becomes on Fig. 1 referred. 

The functions of the Teichonsauren are fully understood so far not yet. It is to be assumed however they are vital 
for the bacteria. It became an influence of Teichonsauren on the activity of autolytischen enzymes and on the ceil 
morphology described, which refers to a role with the ceil division. Besides a control becomes the mg< 2+> ■ 
concentration in the cei! wail by Teichonsauren discussed. Further is known that Teichonsauren can possess a 
Endotoxin similar activity ana play a role with staphylococcus infections (Kengaiharan. K.M., S.De Kimpe, C. 
Robson, 5J. Foster, and C. Thiemermann. 1998. Mechanism OF Gram positive shock, identification OF 
peptidoqlycan and lipoteichoic acid moieties essentia! into the induction OF nitric oxides synthase, shock, and 
multiple organ failure. J. Exp.Med. 188: 305-315). 

One to the reference toot feic honsauren played an essential role for trie bacteria: cei'; it was already undertaken, 
experiments to use the biosynthesis of the Teichonsauren as possible target point for the search for new active 
ingredients against staphylococci. The efforts in this direction do not have so far yet to a success guided (W. 
Fischer, spectrum, special volume 1997, 47-50), 

After the prior knowledge conditions the enzymes, which are responsible for the D-alariine-substitution of the 
Teichonsauren, ore not essentia! for the bacteria! ceil (wake, )., Perego, M. and Fischer, W. (1996) Microbial Drug 
Resistance, volume. 2 on "Mechanism, epidemiofogy and disease" 123-129). These enzymes did not become 
therefore so far considered as interesting target points for the active substance development against Gram 
positive bacteria. 

Since up to the present time the need exists, new effective active ingredients for the treatment of diseases, 
winch stand with bacteria! infections in context, play Cram positive bacteria a role in particular with infections. 



The =>ctivc ingredient acco> sing to mvcntiw preferably sots with peptides/proteins, which at the incorporation of 
D-atanine in Teichonsauren of Gram positive bacteria involved is. The use of such an active ingredient leads 
accordingly to the fact that the incorporation of D-a!onine becomes affected into the Teichonsauren of the 
bacteria, whereby a reduction of the D-Alaningehaites of the Teichonsauren is prefered. 

The use of an active ingredient according to invention leads to the fact that the microorganisms, which are to be 
fought develop a sensitivity or a higher sensitivity opposite antimicrobial substances. With the microorganisms 
which can be fought it concerns in particular Gram positive bacteria, as for example staphylococci, 
Streptokokken, Baallen, etc. 

The antimicrobial substances, against which the bacteria after treatment with the active ingredients according to 
invention one if necessary, increased sensitivity show, can different origin be. Thereby the host of defense 
peptides can act out of leukocyte around cstionic antimicrobial peptides out of human or animal ceiis, as for tfie 
example (Defensme, Protegrcne o. A,). Further it can concern also bacteria! substances such as Lantibiotika. 
Members of it are for example Gailidermtn or nisin. 

After the treatment with the active ingredients according to invention the Gram positive bacteria can he 
eliminated by the antimicrobial substances. Without this corresponding treatment the bacteria are resistant 
opposite these substances. The antimicrobial substances can be without an application in the body present, as for 
the example the host of defense peptides from leukocytes from the outside Also the bacterial Lantibiotika can 
become in the body with presence corresponding bacteria formed. On the other hand it is also possible to supply 
such antimicrobial peptides one to patients which can oe treated. 

An active ingredient according to Invention can be characterised alternative or additional by the fact that it the 
bio film formation of microorganisms reduced or prevented her example staphylococci are aureus ana also 
different beaohy:okr : .kkes ksnds in the layer, itself on implanted plastic materials. •• «.c catheters, heart valves, 
cardiac pacemakers etc. as a so-called. To settle bsoflim, which can lead to consequence- fraught infections up to 
the life-threatening sepsis. This very unwanted bio film formation of microorganisms, in particular of 
Staohyiokokkus kinds, ear. no prevented by the invention, in particular by tfie use of the active ingredient 
according to invention reduced or even complete. 

With the active ingredient according to invention it preferably concerns a peptide or a protein. Also Cloths can 
become out for example natural substance libraries or from combinative libraries used. 

The described above active ingredients for the treatment of diseases used, which stand with bacterial infections 
in context, become according to invention. The so-called form a center of gravity of these infections. 
Nosokomialinfektionen, which often arise for example in hospitals. Further an use of these active ingredients 
comes with the- implantation of piastre materials into question, since like the described above bio film formation 
on such materials by the active ingredients according to invention reduced becomes. 

As well as the invention enclosure further pharmaceutical compositions, the corresponding active ingredients 
contain the use of an active ingredient with at least one of the listed above features to the preparation of a 
pharmaceutical composition. These pharmaceutical compositions are to be used in particular for the treatment of 
diseases, which with bacterial infections in context. 

Additional one is covered by the invention a method to the treatment of bacterial infections and to the treatment 
of unwanted bio film formation on implanted materials, whereby the active ingredients according to invention 
become administered. 

Various invention processes can become the search of an active ingredient used, which at least one of the 
described above features exhibits. Here the sensitivity/sensitivity of the microorganisms whicn can he fought, can 
be consulted opposite antimicrobial substances as measure for the effect of a potential active ingredient. With 
corresponding methods the microorganism, for example Gram positive bacteria, which can be fought, becomes 
with a substance treated, which works antimicrobial. Normally the microorganism would be against such a 
substance resistant. But by an incubation with a potential active ingredient the sensitivity o; the microorganism 
becomes increased opposite the antimicrobial substance, provided that the active ingredient «s effective. This 
increased sensitivity can become by lowered growth and/or survival rates of the microorganisms which can be 

An other method for the search of an effective active ingredient against in particular Gram positive bacteria uses 
the reduced bio film formation at surfaces, in particular at plastic or glass surfaces, as measure for the effect of 
the potential active ingredient. For this tne microorganisms with a potential active ingredient treated and the 
subsequent bio film formation m form of a determination of schleirnbiidenden substances, for example the 
"polysacchai ih intercellular adhesin", of Schieimsubstanz general or become analyzed by determining the number 
of adharierenden microorganisms, which can be fought. The proof of the bacteria, the Schieimsubstanz or the 
sctiieirr.biidei'.dei'. substances can tai<e place with dyes, groups of fluorescences, radioactive isotopes or specific 
antiserums. 

Favourable also the determination of the binding ability ot Teichonsauren at surfaces is with addition of, potential 
active ingredients which can be tested. The proof can take place via mark of the Teichonsauren with radioactive 
isotopes, dyes or groups of fluorescences or become with specific antiserums performed 
An other possibility for the search of an active ingredient exists in the analysis of the inflammatory effect of the 
microorganisms which can tie fought. For these studies also the Teichonsauren can he consulted, which is altered 
by the treatment with a potential active ingredient in its alanine content, in order to be able, become to measure 
the inflammatory effect of the microorganisms and/or the Teichonsauren the microorganisms and/or 
Teichonsauren as weli as human and/or animal cells and at least a potential active ingredient inkubiert. With the 
human and/or animal ceils it preferably concerns cells, in particular immune cells, which react to a corresponding 



with which, to develop., places themselves the invention the object to compile new strategies to the discovery of 
effective active ingredients and to pface on this Basis the corresponding active ingredients to the order. The new 
strategies are based on the results, which became by the prov*ion in the claims 1 to 7 stressed DMA sequences 
the recovered. The gene products derived of f'n; so ON A sequences and/or-. Amino aoc; sequences are stressed in 
the claims 8 and 10. A vector, which contains corresponding DNA sequences, is in the claims 11 to 14 described. 
The claims 15 to 17 concern organisms, which are to be won by molecular-biological works with the stressed DNA 
sequences. Claim 18 concerns Teichonsauren, which in particular from these organisms formed to become to be 
able. Claims 19 to 26 describe active ingredients according to invention. The claims 27 arid 23 refer itself on the 
use of these active ingredients and/or. on pharmaceutical compositions to the treatment of bacteria! infectious 
diseases and their use. The methods to the discovery of the active inurcoiems according to invention are in the 
claims 29 to 32 shown. The wording of all claims becomes hereby made by reference the content of the 
description. 

The invention covers the surprising result that with Gram positive bacteria the alanine installation stands in 
Teichonsauren with the sensitivity of these bacterid opposite antimicrobial substances in the context. The 
substitution of the Teichonsauren with alanine conditional the obvious resistance of the bacteria against such 
substances These meant that by an inhibition of the alanine installation 'lie bacteria become more sensitive 
opposite antimicrobial substances, and are in this way open to attack. This result opens a complete new aspect 
for a WirkstoifintJung, as the alanine installation in Teichons&uren becomes o chosen as point of attack for the 
active ingredients which can, no developed. 

Contrary to the highly specific resistance systems of the Usntibsotika the D-A>anmester with a general resistance 
mechanism seems to stand against cationic peptides in the context. D-Alaninester, which play themselves with 
many other pathogenic bacteria, as StreproKokken, Enterokokken and Listeria find, thus an important role with 
the resistance of these pathogens opposite the components of the natural Immunity. 

The genes, which code C2a and staphylococcus for peptides/proteins, which are involved at the incorporation of 
D alanine in Teichonsauren, became in staphylococci xyloses aureus Sa.113 identified and sequen?jert (f-ig. y and 
Fig. 3). The DNA sequences possess the same arrangement m both organisms and are present in a opera -om 
simiiar structure with subsequent Transkriptionstermlnator. The structure of this so-caiied. DltA&CO operon goes 
out of the Fig. 4, upper part, out. Sy the corresponding sequences four peptides/proteins encoded, DftA, become 
i.e. DltB, DltC, DltD. An other open reading frame (orf 1) to 5 ' - end of the sequence exhibits similarltjies to 
Hydroxysaure dehydrogenases. pitA Is a D-alanine-D Afanyl Carrierproteinligase. DitB is probably a membrane 
protein, which also a? the D-Asanmetnbau in Teichonsauren involved is. DltC is a D-alanine-Carrierprotein and a 
DltD is probably a Exoprotein, which likewise at the D-Alanineinbau in Teichonsauren involved is (Fig. 5 and 6). 
With the identification and characterization of the dlt genes from staphylococci xylosus and staphylococci aureus 
also the corresponding homologous genes from other staphylococcus kinds and used kinds can be identified. 
Beside the DNA sequences of these ditABCD operons, including their fragments, from staphylococci xylosus and 
aureus the invention DNA sequences, which hybridize with these sequences, covers staphylococci. 
Further the Invention DNA sequences ditABCD of the operons covers, those at least a mutation Inertlal, Examples 
for such mutations are insertions or deletions. By Transposoninsertionen and homologous recombination using 
common molecular-biological methods the importance of the DNA sequences according to invention for the 
incorporation of D-alanine became in Teichonsauren and the importance this 0 alanine: mstijferson for the 
bacteria investigated, as Is to be Inferred from the examples. The mutation strategies, which became exemplarily 
performed, go out of Fig. 4 out. 

The invention covers these sequences or parts of it beside the DNA sequences vectors for for example molecular- 
biological works, Inertia!. In particular hereby vectors are meant, which exhibit a corresponding ONA sequence in 
altered form, whereby for example is prevented by an insertion or a deletion the expression of a functional 
peptide/protein. The expression of the peptides/proteins can become also by an intervention into the 
regulatorischen elements of the sequence, prefered promoter sequences corresponding by an insctivation, 
affected By the use of these vectors according to invention the operation of the various, in the ditABCD 
Operonkodierten proteins/ peptides can become investigated and targeted affected. 

Further organisms are covered by the invention, whereby it concerns here in particular bacterial microorganisms, 
as for example Gram positive bacteria, concerning, the peptides/proteins involved at the D-Aianineinbau altered 
are. Here it can concern for example that one of these peptides/proteins in particularly potent mass becomes 
formed. It is also possible to decrease the formation of a peptide/a protein targeted or prevent complete. The 
altered express ion rates of the corresponding peptides/proteins can in particular become thereby achieved that 
the relevant genes maebvated to become, altered in their number of copies to become or that the Transkriptions 
or translation signals altered becomes. 

The invention refers also to the Teichonsauren and/or. their forerunner molecules, which become formed of these 
altered organisms, whereby this Teichonsauren differs according to invention by its O-Alaningehaft from natural 
occurring Teichonsauren, Such corresponding altered Teichonsauren can become also through in vitro methods 
prepared. 

An active ingredient according to invention is characterised in that it an effect, for example in the human body, 
standing with Teichonsauren in the context, affected, whereby a reduction of an undesirable effect is prefered. 
Teichonsauren as ingredients of the am waff/cell membrane of Gram positive bacteria can exercise a 
inflammation-promoting, thus inflammatory, effect on human or animal celis. This for the body usually 
deleterious effect is switched off by the active ingredient according to invention reduced or. 



stimulation more measurable. The measurement of the inflammatory effect of the microorganisms and/or 
Teichot'isSufen which can be fought can Decors by the determination of a cytokine, a surface marker, a signal 
transduction component or by the determination of the Degranutations and/or the Phagocytoseeffizienz made. 
The selection of the signal which can be determined depends on the chosen eel! type The smaller the measured 
signal after treatment with a potential active ingredient ; s, the more effective is the active ingredient. 
Finally a method car. become the active substance search used, which uses the incorporation of D-atanme in 
Teichonsaimei: or Gram positive bacteria as measure for the effect of the potential active ingredient. The 
measurement of the alanine installation can take place direct at ine Teichonsauren after treatment of the 
microorganisms with a potential active ingredient, o- it can become the connection of D- alanine to enzymes of 
the alanine installation and/or the conversion of D-aianme by enzymes of the D-Aianineinbaus certain. The proof 
of the D-aian'me or the enzymes can take place with radioactive isotopes, with coloring material or groups of 
fluorescences, or with antissaims, which recognize specific alanine-substituted or non- substituted i'eichonsauren. 
Also antiserums used cannot become, which recognsze specific enzymes, the alanine bound or bound to have. 
In order to develop a potential active ingredient, which can Become for example tested in one of the describee! 
above methods, it is meaningful to proceed from one of the peptsdes/protems which are involved at the 0- 
Alanineinbau in Teichonsauren. For example using computer Modelling methods then, first theoretical, an active 
mgredie.nt developed, becomes which competes with the natural peptides/ proteins around a reciprocal effect 
partner, for the example a substrate, however not tne biological function of the natural peptides/proteins met. 
Such an active ingredient can decrease the biological activity oi the natunsi peptides/proteins involved at the D- 
Alanineinbao in effective manner or restrain complete 

Another possibility of the active substance design :S to select a pepttde/o protein of the D-AiarnneinPaus than 
point of attack for the active ingredient which can be developed. For example by computer based models a 
substance can become developed, which internets with the natural peptide/ protem and restrains this. The 
potential active ingredient;: developed on basis of these theoretical Design considerations then teste;! can become 
m one of the invention processes specified above on their efficacy. 

Further the active ingredients which can be tested can originate as test substances from natural substance 
libraries, Peptidbibllotheken, phage display libraries or similar. 

The described features and other features of the invention result from the figs and the subsequent description of 
examples in compound with the Unteranspriichen. Here the single features can be in each case for itself or to 
several in combination realized with one another. 

Fig. 1 schematic structure of Lipo and Wandteichonsauren. With the Wandteichonsauren of S. aureus first three 

Glycerolphosphateinheiten, followed of spprcx. follow after the connecting ami. 40 Ribitolphosphateinneiicn. With 

the Wandteichonsauren of S. xyiosus Glycerol and Ribitolphosphateinheiten in the same proportion are present. 

MurNAc: N- Acetylmt; ra m i nsau re ; GicNAc: N-3ooi:yigiuoos.:imine. 

Fig, 2 DNA sequence of the ditABCD operon of staphylococci xyiosus C2a. 

Fiq. 3 DNA sequence of the ditABCD operon of staphylococci aureus 5a 113. 

Fig. 4 structure and ioactivabon that oi pit epeien of S aureus and S. xyiosus Pie positions of 

Trsnsposoninsertionen into the dlt operon of S. xyiosus (XG4-XG24) shown are in the upper part. The tfltA gene 

of S. aureus dlU became against a Spectinomyon ftesisten. z kassetto (spc; exchanged by homologous 

recombination using the Plasmides represented down pBT. T; Transkriptionsterminator. 

Fig. S AS-sequences and functions of the peptides/proteins encoded of ditABCD the operon of staphylococci 

xyiosus. The position indications refer itself on the DNA sequence from Fig. 2. 

Fig. 6 AS-sequences and functions of the peptities/proteins encoded of ditABCD the operon of staphylococci 
aureus. The position indications refer itself on the DMA sequence from Fig. 3. 

Fig. 7 tabular representation of the D-Alaningehalts of the Teichonsauren of S. aureus and S. xyiosus {wild type 
and dlt mutants}. 

Fig. 8 tabular representation of the activity of antimicrobial peptides agams" the trunks of type of game S. aureus 

Sal 13 and 5. xyiosus C2a as well as the dlt mutants S. aureus AG1 and S. xyiosus XG13. 

rig. 9 graph of the connection of anionic and cationic proteins by S. aureus and S. Xyiosus strains. Wild type (A, 

black beams), ditA mutants (b, white beams} and wild type with pRBdltl (C, grey 5 beam) were inkubiert with 

neutalem pH with various proteins and the amount at unbound protein in the culture projection became certain. 

Examples 

1. Methods 

S. aureus Salt 3 (iordanesc.u, S. and Surdeanu, M. (1976) .3. Gene. Microbiol. %, 277-2.81), S. xyiosus C2a 
(Bruckner, R. (1997) fems M.crol»©!. Lett. 151, 1-8} and 6 co» OHSa (Ausubel, F M., Brent, ft., Kingston, R.E., 
moorlands, D.D., Seidman, J.G., Smith, j.A. and Struhl, K. (1990) Current protocols in. moiecuiar biology, John 
Wiley and Sons, Inc., New York, N.Y.) became cultured In CBM Mediums (1% TryptOn, 0.5% yeast extract.. 0.5% 
NaCi, 0.1% K2HP04, 0.1% glucose}, as long as nothing else is indicated. 

The piasmid pTVlts, which for the Transposon mutagenesis used becomes, contains a temperature-sensitive 
repUcon, a chloramphenicol resistance gene and the transposon Tn9l /, which a Erythromycin resistance 
mediated (Youngman, P., Poth, H., Green, B., York, K., Olmedo, G> and Smith, K. (1989) in reguiarization OF 
procaryotic development (Smith, I., Stepecky, R.A. and Setlow, P., sds), pages 65-87, American Society for 



Microbiology, Washington, DC), in order to manufacture a collection of mutants, S. became, xyiesus (pTVits) 
over night with 30 DEG C <n CBM Mediums cultured, which 5 mu g Erythromycin/ml and 20 mu g 
Chloramphenicol/ml contained. The culture became subsequent lOO fsch with CBM Mediums diluted, which 2.S 
mu g Erythromycin/ml contained, and for 14 hours witti 42 DEG C inkubiert. in order to selektionieren 
Transposon Insertlonsmutanten. i'his culture became an other time in the similar manner diluted and for other 14 
hours with 42 DEG C cultured. Aiiquois of the bacteria suspension were deleted on CBM agar elates, which 2.5 
mu g contained Erythromycin/ ml, and inkubiert with 37 DEG C. Mutanten clones (4000) became selected on CBM 
c r , v^c ; v i g Gailidermin/mj, transferee! and regarding deteriorated growth on 

DNA became by cycle sequencing ( Ausubel, P.M., Brent, R., Kingston, R.E., moorlands, D.D., Seidman, J.G., 
Smith, ). A. and 5>truni, K (1990) Current protocols in molecular biology, 3ohn Wiley arid Sons, Inc., New York, 
N.Y.) in a DNA Sequenzierungsgerat 4000 t. (U-COR Inc.. Lincofn. Neb., the USA) sequenziert. whereby that 
became Thermosequenasefluoreszenz labeled cycle sequencing kit (Amersham, Little Chalfont, UK) used. 
Around the dltA gene of S. aureus Sal 13 by a Spectinomycm resistance gene to replace, became DNA fragments 
of 1.5 KB each, which flank dltA, by PGR amplified, over the S-maT interface of pUC5.8 sr. accordance with standard 
methods cloned (Ausubel, F.M., Brent, R., Kingston, R.E., moorlands, D.D., Seidmun. i.e.. Smith, J. A. and 
Struhl, K, (1990) Current protocols in molecular biology. John wney and Sons, Inc., New York, N.Y.) and 
subsequent sequenziert. By cuts with Sphl/SacI snd/or. BamHi/EcoRI became up and downward-located 
fragments from the resultant piasmid isolated and into the temperature-sensitive oiasmid the pBT2 (Bruckner. R. 
(1997) HvMS Microbiol. Left. 151, 1-8) together with thai 1277 BP Sad BamH! fragment inserted, which for a 
Spectinonv/cin seteoy! transferase none (spc) of TnSS4 (Murphy, E.. Huwyler, L. and bo Freire fiascos, M ci.C. 
(1985) EM BO 3. 4, 3357-3365) encoded, as in Fig, 4, bottom, shown is. 

The resultant piasmid pS'i Del.!' A ttit; became in S. aureus Sat!.; by electroporafion introduced (Augustin. i. and 
Gotz, F. (1990) FEMS Microbiol. Lett. 66, 203-208). By incubation with 42 DEG C and subsequent search for 
Specbnomycin resistant clones .v:tnout PlasrriK: encoded chloramphenicol resistance, the mutant AGs identified, 
which contains the spc gene instead o* the dltA gene, became. The correct integration of spc became by 
sequencing the DNA verified. 

The plasmid pRBdltl became by ligation 465S bp-PCR of a fragment, which the dltABCD operon of S. xylosus C2a 
covered, as well as 393 BP upward from the dltA start codon with the putative activator region and 185 BP 
downward the dltD stop codon with the terminator structure into the Smal interface of puCIS constructed. After 
the sequence analysis the fragment became Isolated by cuts with BamHI EcoRJ from the resultant plasmid, into 
the multiple cloning site of the vector pRB4?3 (BrOckner, R, (1992) Genes 122, 187-192) cloned and in S. 
xylosus C2a and S. aureus Sail3 by eiectroporation introduced (Augustin, 3. and Gotz, F., (1990) FEMS Microb. 
Lett. 66, 203-208). 

For complete act ion experiments mutants with the plasmid became pR3d!tl transformed. For this protoplasts of 
mutants with protoplasts of type of game, which contained this plasmid, fused and subsequent became on the 
Spectinomycin resistance (S aureus) or Erythromycin resistance (8. xylosus) and the Plasmid encoded 
Cloramphenicol resistance selektioniert. The Protoplasten fusion became as in Gotz, F., Ahrne, S. and l.indberg, 
M, (1981) 3. Bacterid. 145, 74-81 described, performed. The resultant clones became checked by analysis of 
restriction fragments and DNA sequencing. 

For the isolation of the Teichonsauren the bacteria over night in 500 became ml CBM Mediums, which 0.25% (S. 
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I a 

1. DMA sequence of staphylococci xyloses accordance with fig. 2 or fragment:-; of it. 

2. DNA sequence of staphylococci aureus in accordance with Fig. 3 or fragments of it. 

3. DNA sequence, characterised .n t.hr>t it bottom stringent conditions with the DNA sequence in accordance with 
fig. 2 or with the DNA sequence in accordance with Fig. 3 or fragments of it hybridized. 

4. DNA sequence, characterised in that it for at least a peptide/protein with in Fig. 5 or Fig. 6 indicated amino 
acid sequences encoded. 

5. DNA sequence after one of the preceding claims, characterised in that it at least a mutation, in particular an 
insertion or a deletion, exhibits, whereby a mutation Is preferably in present for peptides/proteins coding section 
of the sequence. 

6. DNA sequence according to claim 5, characterised in that at least one of the peptides/proteins in its biological 
function, encoded of the DNA sequence, disturbed, in particular inactivated, is. 

7. DNA sequence after one of the preceding claims, characterised in that the peptioe/the protein at the 
incorporation of D-alanine in Teichonsauren of Gram positive bacteria involved, encoded of the DNA sequence, is. 

8. Gene product derived from at least a DNA sequence to one of the preceding claims. 

9. Peptide/protein with one in the Fig, 5 or 6 indicated amino acid. 

10. Peptide/protein according to claim 9, characterised in that it at the incorporation of D-alanine in 
Teichonsauren of Grampositiven bacteria involved is. 

11. Vector, characterised in that it at least a part of a DNA sequence after one of the claims 1 to 7, in particular 
after one of the claims 5 and 6, exhibits. 

12. Vector according to claim 11, characterised in that it at ieast for a peptide/a protein coding section of a DNA 
sequence exhibits. 

13. Vector according to claim 12, characterised in that the coding section at least a mutation exhibits. 

14. Vector after claims 12 or claim 13, characterised in that the peptide/protein at the incorporation of 0 alanine 
in Teichonsauren of Gram positive bacteria involved is. 

15. Organism, in particular bacterial microorganism, characterised in that the organism an altered expression of 
at least one of the genes exhibits, which code for peptides/proteins, which are at the incorporation of D alanine in 
Teichonsauren involved. 

16. Organism according to claim 15, characterised in that at least one of the genes over-expressed is. 

17. Organism according to claim 15 or claim 16, characterised in that at least one of the genes in its expression 
reduced, prefered switched off, is. 

18. Teichonsaure, which is of an organism in accordance with one of the claims IS to 17 formed and/or is in its 
structure opposite natural occurring Teichonsauren altered. 

19. Active ingredient, that direct and/or the Indirect effect of Teichonsauren, in particular their inflammatory 
effect on cells, in particular on human and/or animal cells, affected, preferably reduced. 

20. Active ingredient according to claim 19, characterised in that the active ingredient the incorporation of D- 
alanine in Teichonsauren affected, preferably reduced. 

21. Active ingredient according to claim 19 or claim 20, characterised <>\ that the active ingredient at least 3 
peptide/a protein, which at the incorporation Of D-alanine in Teichonsauren Of Gram positive bacteria involved is, 
in its activity affected, preferably restrains. 

22. Active ingredient, in particular after one of the claims 19 to 21, characterised in that the active ingredient the 
sensitivity of microorganisms opposite antimicrobial substances affected, preferably increased. 



23. Active ingredient according to claim 22, characterised in thai the microorganisms bacteria are, in particular 
Grampositive bacteria. 

24. Active ingredient according to claim 22 or claim 23, characterised in that it with the antimicrobial substances 
around cationic antimicrobial peptides, in particular host of defense peptides and/or bacteria* antimicrobial 
peptides acts. 

25. Active ingredient, in particular after one of the ciaims 19 to 24, characterised in that it the bio film formation 
of microorganisms, in particular staphylococci, at surfaces, in particular glass, metal or plastic surfaces, affected, 
preferably reduced. 

26. Active ingredient after one the Anpruche 19 to 25, characterised in that the active ingredient a peptide or a 

27. Pharmaceutical composition, characterised in that it at 'east an active ingredient with at least one of the 
features in accordance with at least one of the claims i9 to 26 in an effective amount as well as preferably at 
least a pharmaceutical carrier contains. 

28. Use at least on active ingredient after at least one of the claims 19 to 26 or the pharmaceutical composition 
according to claim 2V to trie treatment of diseases, which stand with bacterial infections in cento:.? . 

29. Method to the provision of on active ingredient with at least one of the features after at ieast one of the 
claims 19 to 26, characterised in that the sensitivity of microorganisms opposite antimicrobial substances as 
measure for the effect of the potential active ingredient certain becomes, comprising 

a) a treatment of microorganisms with at least an antimicrobial substance, 

b) an incubation with at least a potential active ingredient and 

c) the determination of growth and/or survival rates of the microorganisms, 

30. Method to the provision o? an active Ingredient with at ieast one of the features after at ieast one of the 
claims 19 to 26, characterised in thai the bio film formation of microorganisms as measure for lite effect of the 
potential active ingredient certain becomes, comprising 

a) an incubation of microorganisms with at least a potential active ingredient and 

b) the determination of at ieast a schieimbildenden protein and/or the determination of Schieimsubstanz and/or 
the determination of adharierenden microorganisms. 

31. Method to the provision of an active ingredient with at ieast one of the features after at least one of the 
claims 19 to 26, characterised in that the inflammatory effect of microorganisms and/or Teichonsauren as 
measure for the effect of the potential active ingredient certain becomes, comprising 

a) an incubation of microorganisms and/or Teichonsauren as weli as human and/or animal ceils with at least a 
potential active ingredient and 

b) the determination of at ieast a cytokine and/or at least one surface marker and/or at least one signal 
transduction component and/or the determination of the Degranulations and/or the Phagozytoseefftzienz. 

32. Method to the provision of an active ingredient with at least one of the features after at least one of the 
claims 19 to 26, characterised in that the incorporation of D-a'anine in Teichonsauren as measure for the effect of 
the potential active ingredient certain becomes, comprising 

b) the determination of the installation of D-aianine and/or the connection of O-alanine to enzymes of the D- 
Alanineinbaus and/or the conversion of D-a!anine by enzymes of the D-Alanlneinbaus. 



1. DNA sequence of staphylococci xyiosus in accordance with Fig. 2 or fragments of it. 

2. DNA sequence of staphylococci aureus in accordance with Fig. 3 or fragments of it, 

3. DNA sequence, characterised in that it bottom stringent conditions with the DNA sequence in accordance with 
Fig. 2 or with the DNA sequence in accordance with Fig. 3 or fragments of :t hybnd^ed. 

4. DNA sequence, characterised in that it for at ieast a peptide/protein with in Fig. 5 or Fig. 6 indicated amino 
acid sequences encoded. 

5. DNA sequence after one of the preceding claims, characterised in that it at least a mutation, in particular an 
insertion or a deletion, exhibits, whereby s mutation is preferably ■■■■ present for peptides/ proteins coding section 
of the sequence. 

6. DNA sequence according to claim 5, characterised In that at least one of the peptides/protelns in its biological 
function, encoded of the DNA sequence, disturbed, in particular inactivated, is. 

?. DNA sequence after one of the preceding claims, characterised in that the pepnoe/the protein at the 
incorporation of D-aiariine in Teichonsauren of Gram positive bacteria involved, encoded of the DNA sequence, is. 

8. Gene product derived from at least a DNA sequence to one of the preceding claims. 

9. Peptide/protein with one in the Fig. 5 or 6 indicated amino acid. 

10. Peptide/protein according to claim 9. characterised in that it at the incorporation of D-alanme in 
Racnonsauren of Grampositiven bacteria involved is. 

11. Vector, characterised m that it at least a part of a DNA sequence after one of the claims 1 to 7, in particular 
after one of the claims 5 and 6, exhibits. 

12. Vector according to claim 11, characterised in that it at least for a peptide/a protein coding section of a DNA 
sequence exhibits. 

13. Vector according to claim 12, characterised in that the coding section at least a mutation exhibits. 

14. Vector after claims 12 or claim 13, characterised in tnst the peptide/protein at the incorporation of D alanine 
in "(eichonssuren of Gram positive- bacteria involved 

15. Organism, in particular bacterial microorganism, characterised in that the organism an altered expression of 
at least one of the genes exhibits, which code for peptides/proteins, which are at the incorporation of D alanine in 
Teichonsauren involved. 

16. Organism according to claim 15, characterised in that at least one of the genes over-expressed is. 

17. Organism according to claim 15 or claim 16, characterised In that at least one of the genes in its expression 
reduced, prefered switched off, is, 

18. Teichonsaure, which is of an organism in accordance with one of the claims IS to 17 formed and/or is in its 
structure opposite natural occurring Teichonsauren altered. 

19. Active ingredient, that direct and/or the indirect effect of Teichonsauren, in particular their inflammatory 
effect on ceils, in particular on human and/or animal cells, affected, preferably reduced. 

20. Active ingredient according to claim 19, characterised in that the active ingredient the incorporation of D- 
alanine in Teichonsauren affected, preferably reduced. 

21. Active ingredient according to claim 19 or claim 20, characterised in that the active ingredient at least a 
peptide/a protein, which at the incorporation of D-alamne in Teichonsauren of Gram positive bacteria involved is, 
in It:; activity affected, preferaoly -Entrain;:. 

22. Active ingredient, in particular after one of the claims 19 to 21, characterised in that the active ingredient the 
sensitivity of microorganisms opposite antimicrobial substances affected, preferably increased. 

23. Active ingredient according to claim 22, characterised in that the microorganisms bacteria are, in particular 
Grampositive bacteria. 

24. Active ingredient according to claim 22 or claim 23, characterised in that it with the antimicrobial substances 
around cationic antimicrobial peptides, in particular host of defense peptides and/or bacterial antimicrobial 
peptides acts. 

25. Active ingredient, in particular after one of the claims 19 to 24, characterised in that it the bio film formation 
of microorganisms, in oai-booia- staphylococci, at surfaces., in particular glass, metal or plastic surfaces, affected, 
preferably reduced. 

26. Active ingredient after one the Anpruche 19 to 25, characterised in that the active ingredient a peptide or a 
protein is. 

27. Pharmaceutical composition, characterised in that it at ieast an active ingredient with at least one of the 
features In accordance with at least one of the claims 19 to 26 in an effective amount as well as preferably at 
ieast a pharmaceutical carrier contains. 

28. Use at least an active ingredient after at least one of the claims 19 to 26 or the pharmaceutical composition 
according to claim 27 to the treatment of diseases, which stand with bacterial infections in context. 

29. Method to the provision of an active ingredient with at ieast one of the features after at least one of the 
claims 19 to 26, characterised in that the sensitivity of microorganisms opposite antimicrobial substances as 
measure for the effect of the potential active ingredient certain becomes, comprising 



a) a treatment of microorganisms with at ; east 3:1 antimicrobial substance, 

b) an incubation with at least a potential active ingredient and 

c) the determination of growth and/or survival rates of the microorganisms, 

30. Method to the provision of an active ingredient with at least one of the features after at least one of the 
claims 19 to 25, characterised in that the b;o film formation of microorganisms as measure for the effect of the 
potential active ingredient certain becomes, comprising 

a) an incubation of microorganisms with at least a potential active ingredient and 

b) the determination of at least a schieimbiidenden omtem and/or the detenu, nation of Schiotmsubstanz and/or 
the determination of adbarierenden microorganisms. 

31. Method to the provision of an active ingredient with at least one of the features after at least one of the 
claims 19 to 26, characterised in that, the inflammatory effect of microorganisms and/or Teichonsauren as 
measure for the effect of the potential active ingredient certain becomes, comprising 

a) an incubation of microorganisms and/or Teichonsauren as welt as human and/or animal cells with at least a 
potential active ingredient and 

b) the determination of at least a cytokine and/or at least one surface marker and/or at least one signal 
transduction component and/or the determination of the Degremjiations and/or the Phagozytosecff teieror. . 

32. Method to the provision of an active ingredient with at least one of the features after at least one of the 
claims 19 to 26, characterised in that the incorporation of O-aianine in Teichonsauren as measure for the effect of 
the potential active ingredient certain becomes, comprising 

a) an incubation of microorganisms with at least a potential active ingredient and 

b) the determination of ;he installation of D-alanine and/or the connection of O-eianme to en/ymcs of the 0- 
Alanineinbaus and/or the conversion of t> alanine by enzymes of the O-Alanineinbaus 
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ABSTRACTED-PUB-NO: DE 1 99 12706 A 1 
BASIC-ABSTRACT: 

NOVELTY - DNA sequences (A) of the dltABCD operons from Staphylococcus xyiosus (about 5.4 
kilobases; 2)and S. aureus (about 5.9 kilobases; 3), both reproduced, are new. 

DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

(a) DNA sequences (A') that hybridize to (2), (3) or their fragments under stringent conditions; 

(b) DNA sequences (A") that encode any of 10 specified peptide sequences, reproduced; 

(c) DNA sequences (B) derived from (A), (A*) or (A") by at least one mutation, particularly an insertion 
or deletion, especially in the coding region; 



(d) gene products (C) from (A), (A'), (A") and (B); 
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(e) peptides (D) specified in (b); 

(f) vectors containing (A), (A'), (A") and (B); 

(g) organisms, particularly bacteria, that have altered expression of at least one gene that encodes a 
protein involved in incorporation of D-aianine (Dala) into reicfeoie acid (I); 

(h) (I) expressed in the organisms of (g) and/or having a structure different from that of wild-type (]); 

(i) an active agent (IS) that (in)directly modulates or specifically reduces, the activity of (I), especially its 
inflammatory activity on cells; 

(j) an active agent (II') that modulates or specifically increases, the sensitivity of microbes to 
antimicrobial agents; 

(k) a pharmaceutical composition containing at least one (II) or (11") and optionally a carrier: and 
(!) a method for identifying (II) or (II'). 

The proteins expressed by (A) are involved in incorporation of D-alantne (Dala) into teichoic acid (I) 
(which has endotoxin-like inflammatory activity) by Gram-positive bacteria. Incorporation of Daia into 
(I) is correlated with sensitivity of bacteria to antimicrobial agents, i.e. Dala is necessary for resistance. 
When tested against wild-type S. aureus Sal 13, the human neutrophilic peptide defensin had minimum 
inhibitory concentration (MIC) over 300 micrograms/milliliter, but against a mutant in which the dltA 
gene has been deleted it had MIC over 10 micrograms/milliliter. Similar reductions in MIC were 
determined for other cationic antibacterial peptides. 

USE - (A), optionally mutated, are used to study the function of their encoded proteins, involved in 
incorporation of 0-aianine (Dala) into teichojc acid (I). Agents that reduce the inflammatory activity of 
(I) or incorporation of Dala into (I) are used: 

(i) to increase the sensitivity of Gram-positive bacteria to antimicrobial, agents; 

(ii) to inhibit formation of biofilms (particularly of staphylococci) on glass, metal or plastics surfaces 
(e.g. catheters or cardiac pacemakers); and 

(iii) as antibacterials. 

ABSTRACTED- PUB -NO: DE 19912706 A3 
EQUIVALENT- ABSTRACTS: 

BIOTECHNOLOGY 

Inferred Mutations: The mutations result in a protein with disrupted, especially inactivated, function. 

Preferred Proteins: The specification includes deduced amino acid sequences, from both staphylococcal 
species, for: 

(i) orfl , similar to hydroxyacid dehydrogenase; 
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(ii) DltA, D-alanine-D-aiany] carrier protein Hgase; 

(iii) DUB, probable membrane protein involved in incorporation of Dala into (I); 

(iv) DltC, Dala carrier protein; and 

(v) DUD, probable exoprotein involved in Dala incorporation into (I). 
BIOLOGY 

Preferred Materials: (II) inhibit incorporation of Daia into (I) in Gram-positive bacteria and (Ha) is 
especially a cationic antimicrobial peptide, e.g. a human defense peptide and/or bacterial antimicrobial 
peptide. 

Preferred Process: To identify (II) or (ila): 

(i) a microbe is treated with an antimicrobial agent, then incubated with a test compound and the 
growth/survival of the microbe measured; 

(ii) the microbe is incubated with a test compound and formation of a slime-forming protein (or 
compound) and/or microbial adherence is measured; 

(iii) microbes and/or (I) are incubated with human or animal cells and a test compound, then a cytokine, 
surface marker, or signal transduction compound, and degranulation and phagocytic activity is 
measured, or 

(iv) microbes are incubated with a test compound, then at least one of incorporation of Dala into (I), 
binding of Dala to enzymes that incorporate it and/or conversion of Dala by such enzymes is measured. 

DERWENT-CLASS: B04 D16 

CPI-CODES: B04-B01B; B04-C01 ; BG4-C03; B04-E02F; B04-E03F; B04-E08; B04-F1 100E: BG4- 
L08; B04-N03; Bl 1-C08E; B12-K04E; B14-A03; B14-C03; B14-L0I; B14-L06; DO5-H09; D05-H12A; 
DQ5-H12B2; D05-H12E; D05-HI4A1; D05-H17A3; D05-H17A6; D05-HS7B3; D05-H17B6; 
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